Introduction
Plant roots in natural and cultivated soils by default are colonized by a wide range of soil fungi that may be either beneficial or detrimental to plant growth. Among the soil fungi that associate with plant roots, the most common and widespread type is the arbuscular mycorrhizal (AM) fungi belonging to the phylum Glomeromycota. These fungi associate with members of more than 80% of plant families (Smith and Read, 2008) . Arbuscular mycorrhizal symbiosis helps plants in the acquisition of nutrients, especially phosphorus (P) and other nutrients beyond the nutrient depletion zones surrounding the roots from deficient soils. The AM fungi also impart other benefits to the host plants like protection against various abiotic and biotic stresses (Smith and Read, 2008) . In addition, AM fungi may also modify soil structure through the production of a glycoprotein, glomalin. In turn, the AM fungi obtain photosynthates from the associated host plant. Many studies have investigated the occurrence of AM fungal association with members of several plant families (Wang and Qiu, 2006; Brundrett, 2009) . In spite of this, roots of only <5% of plant species have been actually examined for their mycorrhizal status (Brundrett, 2009) .
In addition to AM fungi, Ascomycetous fungi that are primarily conidial or sterile forms also colonize living plant roots without causing any negative effects (Rodriguez et al., 2009 ). These fungi possess melanized or hyaline structures such as inter-and/or intracellular hyphae and microsclerotia within plant roots. This association is reported in around 600 plant species growing in a wide range of terrestrial ecosystems (Jumpponen and Trappe, 1998) . A recent meta-analysis on the influence of DSE fungi on plant growth suggests that these fungi improve plant performance under controlled conditions, especially when nitrogen (N) is available in organic forms (Newsham, 2011) .
Asparagus, belonging to the family Asparagaceae, includes about 217 species and two subspecies distributed around the world (The Plant List, 2013 (Negi et al., 2010) . Furthermore, young shoots of garden asparagus (Asparagus officinalis L.) are eaten as a vegetable for its unique taste and nutritional value in many countries (Wang et al., 2010) . Although the role of AM fungi in promoting plant growth (Xu et al., 2014) and control of soil-borne diseases in A. officinalis (Nahiyan and Matsubara, 2012) has been extensively studied, information on the occurrence of root fungal associations in most Asparagus species is largely lacking. So far, only roots of Asparagus acutifolius, A. officinalis, and A. racemosus (Wang and Qiu, 2006; Gaur and Kaushik, 2011) have been examined for the presence of AM fungal association.
A wide variation in the intra-or intercellular distribution of AM fungal structures within roots exists for plants growing in natural and cultivated ecosystems. Based on the inter-and/or intracellular presence of AM fungal structures, colonization patterns within plant roots are distinguished into Arum, Paris, and intermediate types (Dickson, 2004) . There is a presumption that the majority of the cultivated plants growing in open sunlight tend to form Arum-type AM, while those growing under shaded conditions in natural ecosystems form Paris-type AM (Dickson et al., 2007) . Recent studies have shown that typical Arum-or Paris-type AM is not very common in most plant families, and AM type may vary with host and fungal species (e.g., Dickson, 2004) . Observations from earlier studies have shown that both A. acutifolius and A. racemosus (Dickson et al., 2007) formed typical Arum-type morphology.
Soil conditions and management practices are important factors that determine AM fungal diversity and AM formation and function in both natural and agroecosystems (Smith and Read, 2008) . Wacker et al. (1990) found a decline in root colonization by AM fungi and spore density in the soil with increasing number of years cropped with asparagus. Furthermore, Cuenca et al. (2003) suggested that the proliferation of AM fungi in pot cultures is restricted to species that are able to tolerate those conditions. In a recent study, Trejo-Aguilar et al. (2013) showed that several cycles of trap culture result in the loss of AM fungal diversity. These suggest that AM fungal diversity should be less in containergrown plants. The first step in exploiting endophytic fungal benefits in plant production systems is to understand their mycorrhizal status. As many of the Asparagus species are grown as ornamentals or as vegetables, it is primarily essential to understand their AM and DSE fungal status. Therefore, the present study was conducted to test the following objectives. First, we examined the AM and DSE fungal associations and AM morphology in species of Asparagus. Second, we determined the diversity of AM fungi associated with species of Asparagus and assessed the influence of soil factors on fungal colonization of roots and AM fungal species diversity.
Materials and methods

Sample collection
We collected root and soil samples from five Asparagus species [Asparagus aethiopicus L., Asparagus densiflorus (Kunth) Jessop, Asparagus setaceus (Kunth) Jessop, A. racemosus, and Asparagus umbellatus Link] growing in 30-cm-diameter pots from home gardens in Coimbatore (11°1′6″N 76°58′21″E, 411.2 m a.s.l.), Tamilnadu, India. All the plants were grown in an Alfisol soil originating from the same locality for more than 14 months and regularly watered and fertilized at monthly intervals with 5-7-4 NPK fertilizer and 200 g of farmyard manure every 4 months. For each Asparagus species five plants were sampled. Samples collected beneath each plant were composited (hereafter referred to as sample). The root systems were excavated and roots were washed free of soil and stored in formalin/ acetic acid/alcohol mixture (FAA; 90 mL:5 mL:5 mL) for the assessment of fungal colonization. Two hundred grams of soil were collected at four points around each plant using a soil corer (5-cm diameter) for chemical analysis and enumeration and isolation of AM fungal spores. Roots present in soil cores was also washed and added to root samples for determining fungal colonization. Approximately 2 g of fine feeder roots (fresh weight) were collected for each plant. Soils collected from a plant were bulked, air-dried, and stored at 4 °C until analysis. In all, there were 25 root and soil samples included in the study. The nomenclature for Asparagus species follows The Plant List (2013).
Soil chemical analysis
The soil samples were sieved to 2.0 mm for chemical analysis. Soil pH (in water) and electrical conductivity were measured using respective digital meters. The total N was determined by Kjeldahl digestion and available P was measured in the triple acid digest by molybdenum blue method (Jackson, 1973) . Exchangeable potassium (K) in soil was extracted using ammonium acetate solution (pH 7) and measured with a digital flame photometer (Chapman, 1965) .
Root processing and assessment of fungal colonization
The roots stored in FAA were washed, cut into 1-cm-long pieces, cleared in 2.5% KOH at 90 °C for 30-60 min, and rinsed in several changes of water ). The root pieces were then acidified in 5 N HCl for 8 h and stained with 0.05% trypan blue in lactoglycerol overnight. Thirty randomly chosen stained root pieces were mounted on microscopic slides in clear lactoglycerol, covered with cover glasses, squashed, and observed under a compound microscope (Olympus BX51). The images were captured using a ProgRes 3 digital camera. The percentage of root length with AM and DSE fungal structures and total root length colonization was assessed according to McGonigle et al. (1990) . One hundred and fifty intersections were observed for each root sample at 400×. AM colonization patterns were determined according to Dickson (2004) .
Isolation of AM fungal spores and diversity assessment
Spores of AM fungi from the soil samples were extracted and enumerated using modified wet sieving and decanting technique (Muthukumar et al., 1996) . The morphological characters of the isolated spores and subcellular characters were examined in material mounted in polyvinyl alcohol/lactic acid/glycerol (PVLG) and PVLG/Melzer's reagent (Omar et al., 1979) mixture using an Olympus BX51 microscope. Only intact AM fungal spores that were free from parasitism or any signs of deterioration were counted. The nomenclature of AM fungal species is after Schüßler and Walker (2010) , Oehl et al. (2011), and Sieverding et al. (2011) .
The structure and diversity of the AM fungal community associated with Asparagus species were evaluated by ecological parameters like frequency of isolation, relative abundance, species richness, Shannon-Wiener index, evenness, Simpson's index, and Jaccard's index (Magurran, 1988) .
The abundance of each AM fungal spore morphotype was assessed using the formula Abundance (%) = No. of spores of a particular morphotype in a sample/total number of spores in the sample × 100
Similarly, the frequency of each spore morphotype was determined as Frequency (%) = No. of soil samples in which a particular spore morphotype was present/total number of soil samples examined × 100.
Species richness (S) is defined by: S = ∑n, where n is number of AM fungal species associated with an Asparagus species. Shannon-Wiener index (H') was calculated using the formula H' = -SP i ln P i , where P i = ni/N, ni is the spore numbers of a species, and N is the total number of identified spores in a sample.
Simpson's index (D) was determined as D = S [ni(ni -1)/N(N -1)], where ni is the spore numbers of an AM fungal species and N is the total number of identified AM fungal spores in a sample.
Species evenness (E) was calculated as E = H'/H' max , where H' is the Shannon-Wiener index and H' max is InS
We calculated Jaccard's index (Krebs, 1989) to assess the similarity in AM fungal communities between Asparagus species. Jaccard's index (Sij) between two Asparagus species is defined by Sij =a/a + b + c, where a = number of AM fungal species common for two Asparagus species, b = number of AM fungal species present for the ith species and absent for the jth species, and c = number of AM fungal species absent for the ith species and present for the jth species.
Data analysis
Data on soil chemical analysis and AM and DSE fungal parameters were subjected to one-way analysis of variance (ANOVA) to analyze the influence of Asparagus species on AM and DSE fungal colonization as well as AM spore numbers. Pearson's correlation analysis was used to assess the relationships between various fungal and soil variables. Data on fungal colonization were arcsine transformed and spore numbers were log transformed to achieve normalization prior to statistical analysis. The statistical analysis was performed using SPSS for Windows, version 9.
To better understand the relationship between AM fungal communities and soil factors associated with Asparagus species we conducted a principal component analysis (PCA) using XLSTAT for Windows, version 2016, using the spore abundance data of individual AM fungal species and soil factors.
Results
Soil characteristics
All the soil chemical properties (pH, EC, N, P, and K) examined showed significant variation with Asparagus species (Table 1 
AM and DSE fungal association
All the Asparagus species examined in the present study had dual association of both AM and DSE fungi. AM fungal colonization was characterized by an appressorium at the point of fungal entry into roots (Figures 1a and 1b) . The AM fungal hyphae were in the form of coils ( Figure  1c Mean ± SE. Means in a column followed by same letter(s) are not significantly different (P > 0.05) according to DMRT ***Significant at P < 0.001 septate hyphae that formed microsclerotia or moniliform cells within root cells (Figure 1j-1m ). Aggregates of chlamydospore-like structures were also seen in cortical cells ( Figure 1n ). We did not find any AM or DSE fungal structures in the storage roots of any of the Asparagus species.
AM morphology
Intermediate AM morphology was present in four of the five Asparagus species ( Figure 1 ).
Extent of AM and DSE fungal colonization
Root length containing different AM and DSE fungal structures as well as total root length colonization of these two fungi differed significantly among the Asparagus species ( Pearson's correlation indicated the existence of a significant positive correlation between RLH% and RLDMH% (Table 4) . Similarly, RLDMS% and RLDTC% were significantly and positively correlated to RLV% and RLTC%. RLDSH, RLDMH, RLDMS, RLDTC: Root length with DSE fungal hyphae, moniliform cells, microsclerotia, and total colonization, respectively°M ean ± SE. Means in a column followed by same letter(s) are not significantly different (P > 0.05) according to DMRT ***Significant at P < 0.001 3.5. Relationship of AM and DSE fungal variables to soil factors Among soil factors, pH was significantly and negatively correlated to RLV% and RLTC% (Table 4) . A significant negative correlation also existed between soil EC and RLA/RLAC%. Unlike AM, DSE fungal variables were significantly influenced by soil factors. The %RLDMH was significantly and positively correlated to all the soil factors except pH. In contrast, RLDMS% and RLDTC% had a significant negative correlation with soil pH. The RLDTC% was also significantly and positively correlated to all the soil nutrients examined (Table 4) . 3.6. AM fungal species diversity Spore morphotypes of 16 AM fungal species belonging to Acaulospora, Scutellospora, Claroideoglomus, Viscospora, Funneliformis, Glomus, Rhizoglomus, and Septoglomus in four families and two orders of Glomeromycota were isolated from the soils of the five Asparagus species ( Figure  2 ; Table 5 ). Of these, one Glomus spore morphotype could not be identified to species.
AM fungal spore numbers
The AM fungal spore numbers ranged between 39 (A. aethiopicus) and 63 (A. racemosus) per 10 g of soil (Table  3) and was significantly and positively correlated to soil pH, EC, and total N (Table 4) . However, AM fungal spore numbers were significantly and negatively correlated to RLA/RLAC%, RLV%, and RLTC% (Table 4) There were significant variations in the number of individual spore morphotypes in the rhizosphere of Asparagus except for spores of A. scrobiculata, G. sinuosa, and F. mosseae (Table 5) . Individual spore numbers in the root zones of A. densiflorus, A. umbellatus, A. aethiopicus, A. setaceus, and A. racemosus ranged from 2.6 (R. intraradices) to 7.6 (F. mosseae), 2.2 (R. aggregatum) to 8.0 (C. etunicatum), 2.0 (R. intraradices) to 8.4 (F. mosseae), 0.8 (F. geosporus) to 9 (R. aggregatum), and 1.8 (Glomus sp.) to 9.8 (F. mosseae, R. intraradices) spores per 10 g of soil, respectively (Table 5) .
Relationship between AM fungal spore morphotypes and soil variables
Of the 16 spore morphotypes examined for their relationship with soil variables, only A. spinosa, R. aggregatum, C. etunicatum, F. geosporus, R. microaggregatum, S. constrictum, Glomus sp., G. clavisporum, and V. viscosum exhibited a significant correlation with one or more soil factors (Table 6 ). Spore numbers of R. aggregatum were significantly and positively correlated to all soil variables except pH. In contrast, a significant negative correlation existed between spore numbers of R. microaggregatum and V. viscosum and all soil variables except for EC and Soil pH, electrical conductivity, nitrogen (N), phosphorus (P) and potassium (K) respectively * , ** , *** Significant at P < 0.05, P < 0.01, and P < 0.001, respectively pH, respectively. Similarly, spore populations of Glomus sp. and G. clavisporum were significantly and negatively correlated to soil pH and spore numbers of G. clavisporum exhibited a similar correlation with soil EC (Table 6 ). Spore numbers of A. spinosa was significantly and positively correlated to soil pH. While soil K was significantly and negatively correlated to spore numbers of C. etunicatum and S. calospora, it was positively correlated to spore numbers of G. microcarpum (Table 6 ). The PCA on AM fungal abundance and soil factors for different Asparagus species also suggested that some AM fungal species could be substantially influenced by soil conditions (Figure 3 ). The eigenvalues of the first and second axes were 8.83 and 5.44, respectively. The cumulative percentage variance of AM fungal species data showed that the first two PCA axes explain 67.94% of the variability in species data.
Relative abundance and frequency of AM fungi
Spores of R. aggregatum, C. etunicatum, and F. mosseae were the most abundant in A. aethiopicus, A. densiflorus, and A. racemosus (Table 7) . In contrast, the relative abundance was shared by C. etunicatum and R. aggregatum in A. setaceus and F. mosseae and R. intraradices in A. umbellatus (Table 7) . Spores of F. mosseae, G. sinuosum, R. aggregatum, and R. intraradices were the most frequent, occurring in all the soil samples examined. Nevertheless, spores of G. clavisporum were infrequent, occurring only in five of the 25 soil samples examined (Table 7) .
Diversity indices and their correlation with soil variables
Calculated diversity indices varied significantly among Asparagus species. Species richness was highest (13) in A. racemosus and lowest in A. aethiopicus (7) (Figure 4a) . The H' index varied from 0.906 (A. umbellatus) to 1.052 (A. (Figure 4d ). Jaccard's index was highest for A. densiflorus-A. umbellatus (0.833) and lowest for A. aethiopicus-A. racemosus (0.429) ( Table 8) .
As H' and species richness indices were significantly and negatively correlated to soil factors except pH, a significant positive correlation existed between D and all soil factors except pH (Table 9) . No significant correlation was noted between E and soil factors. V. viscosum -0.308 -0.611*** -0.508** -0.641*** -0.532** * , ** , *** Significant at P < 0.05, P < 0.01, and P < 0.001, respectively umbellatus; ASC, A. scrobiculata; ASP, A. spinosa; CET, C. etunicatum; FGE, F. geosporus; FMO, F. mosseae; GCL, G. clavisporum; GMI, G. microcarpum; GS, G. sp.; GSI, G. sinuosum; RAG, R. aggregatum; RCL, R. clarum; RIN, R. intraradices; RMI, R. microaggregatum; SCA, S. calospora; SCO, S. constrictum; VIS, V. viscosum; pH, soil pH; EC, soil electrical conductivity; N, soil nitrogen; P, soil phosphorus; K, soil potassium.
Discussion
All the Asparagus species examined in the present study had dual colonization of AM and DSE fungi. This is in accordance with studies where species of Asparagus have been reported to possess these associations (Wang and Qiu, 2006) . However, AM fungal structures were not evident in any of the storage roots examined. This is similar to the observations by Wacker et al. (1990) , where AM fungal structures were absent in storage roots of Asparagus. Of the five Asparagus species examined in the present study, AM and DSE fungal status is known only for A. racemosus (Ragupathy and Mahadevan, 1993; Babu and Manoharachary, 2003; Gaur and Kaushik, 2011) and to the best of our knowledge these associations have been reported for the first time in the other Asparagus species. Further, the extent of colonization varied with species. Because all the Asparagus species grew under fairly homogeneous conditions, the potential confounding factors like soil type, climate, and cultural conditions that are known to influence AM fungal association were negligible. It has been shown that phenolic allelochemicals (e.g., cinnamic acids, methylenedioxycinnamic acids) produced by Asparagus species at biologically active concentrations could affect mycorrhization (Pederson et al., 1991) . Allellochemicals produced by different species in a plant genus may vary both quantitatively and qualitatively (Souza et al., 2011) , and the varied types and levels of allellochemicals produced by different Asparagus species could have influenced AM fungal colonization as observed in the present study. In addition, root morphology, which determines mycorrhizal dependency, can also influence the extent of AM colonization in plant roots (Brundrett, 2009) .
In the present study, A. racemosus had around 85% of its root length colonized by AM fungi compared to the 64%-70% reported for this species growing under natural conditions (Ragupathy and Mahadevan, 1993; Babu and Manoharachary, 2003) . These high AM colonization levels in A. racemosus could be attributed to the high root density as plants growing in containers usually have increased rooting density per given volume of soil (Yang et al., 2010) , and high root density is known to favor AM formation (Abbott and Robson, 1984) . In general, the proportion of RLA/RLAC% in Asparagus species was higher compared to other AM fungal structures. This suggests the existence of a mycorrhizal benefit, as nutrient demand of the host induces formation of these structures for the transfer of nutrients from the fungus to the host (Smith and Read, 2008) . This clearly indicates that Asparagus species are dependent on AM association for their nutrient uptake (Xu et al., 2014) . 
Evenness
Asparagus spec es To date only Arum-type AM morphology has been reported in Asparagus (Dickson et al., 2007) and for the first time we report the intermediate and Arum-Paristype AM morphologies in Asparagus. The factors that determine AM morphology within plant roots after initial colonization are not fully understood. However, the results of experimental studies do suggest that the AM colonization patterns within roots are the result of an interaction of host and fungal factors (Dickson et al., 2007) . Functional studies on AM fungal morphologies revealed transport of P in Paris-type coils and arbusculate coils, as well as in intermediate AM morphology as in Arum-type symbiosis (Dickson et al., 2007) .
In the present study, only soil pH and EC significantly influenced AM colonization and intraradical structures among the different soil factors studied. The negative correlation of RLV% and RLTC% to soil pH contradicts earlier reports where a positive or lack of correlation has been reported for these variables (Lingfei et al., 2005; García and Mendoza, 2008) . Soil pH could affect various AM fungal processes like the quantity of inoculum in the soil, spore germination, hyphal growth, and root colonization (Smith and Read, 2008) . Further, it is difficult to interpret the effect of soil pH on AM fungal colonization or structures, because many chemical properties of the soil and plant physiology tend to vary with changes in soil pH (Brundrett, 2009) . The influence of EC on RLA/ RLAC% can vary with host species. For example, García and Mendoza (2008) showed that soil EC had a positive correlation to root length with arbuscules in Lotus tenuis, but a negative correlation existed for these indexes in the roots of grasses. As soil salinity could alter plants nutrient demand, it could alter the formation of arbuscules. The existence of a negative correlation between %RLH/RLHC and %RLA/RLAC might be an expression of the symbionts' physiological condition as suggested by Lugo et al. (2003) .
The AM fungal species richness (7-13) in the present study is similar or higher to those reported for species of Asparagus growing under field conditions (Babu and Manoharachary, 2003; Gaur and Kaushik, 2011; Kowalczyk and Blaszkowski, 2011) . Therefore, our study does not support the view that continuous pot culture (trap culture) results in a loss of AM fungal diversity (Trejo-Aguilar et al., 2013) . One possible reason for the high diversity of AM fungi in the present study could be the perennial nature of the host. The high diversity of Glomerales compared to Diversisporales suggests that taxa in the former order are well adapted to conditions of pot culture than those in the latter are (Kennedy et al., 2002) . Lovera and Cuenca (2007) indicated that taxa in Diversisporales are more influenced by environmental factors than those in Glomerales are. In addition, species in Glomerales are considered to be generalists and their competitive ability enables their presence in most plant communities (Lekberg et al., 2007) .
The frequent occurrence and high abundance of F. mosseae, R. aggregatum, and R. intraradices indicate good adaptation of these fungi to different host and soil conditions. This is evidenced by a lack of correlation or presence of a positive correlation of spore populations of these species to soil factors. The exclusive occurrence of G. clavisporum (=Sclerocystis clavispora) with A. densiflorus indicates that certain AM fungal taxa can exhibit some degree of host preference as shown elsewhere (Su et al., 2011) .
In the present study, the nature of the correlation between soil factors and spore numbers varied with total and individual spore numbers. For example, spore populations of C. etunicatum, G. clavisporum, Glomus sp., and V. viscosum were negatively correlated to soil EC, whereas the total spore counts had a positive correlation with soil EC. A similar trend was also observed for correlations between spore numbers and soil N. This resembles the variation in the nature of correlation for spore numbers, observed by Del Val et al. (1999) , where total AM fungal spore numbers on a long-term sewage sludge field experiment site located at the Federal Research Center for Agriculture in Braunschweig, Germany, was significantly and negatively correlated to soil total and available P. In contrast, spore populations of Glomus species III were not correlated to soil total and available P and Glomus species V had a significant negative correlation with the same soil variables (Del Val et al., 1999 ). This clearly shows that different AM fungal species in a community may respond variedly to changes in a soil variable.
The current study supports the view that host species significantly influences the AM fungal diversity and community structure (e.g., Lovelock and Ewel, 2005) . For example, A. densiflorus and A. racemosus supported greater diversity of AM fungal species than other Asparagus species. The calculated Jaccard index of similarity indicated that all the Asparagus species except A. aethiopicus and A. racemosus had more than 50% of AM fungal species in common. Nevertheless, there were significant differences in the abundance of AM fungal species associated with an Asparagus species. Though AM fungi are considered broad generalists, a certain degree of host preference and influence has been demonstrated (Kernaghan, 2005) . The influence of host species on AM fungal diversity could be attributed to the differential resource allocation of the plant host to its fungal symbionts as well as the ability of the fungus to compete for scarce resources (Hart et al., 2013) . Therefore, sporulation of one AM fungal species at times could happen at the expense of others, and this could also be regulated by interspecific competition of resources, spatial restriction, and/or soil factors .
The colonization morphology of DSE fungi within Asparagus roots is similar to that described by Yu et al. (2001) for the DSE fungus Phialocephala fortinii colonizing roots of A. officinalis. In the present study, DSE fungal colonization was always three-to five-fold lower than that of AM fungal colonization. This clearly suggests that the conditions prevailing under Asparagus cultivation are more suitable for AM than for DSE fungi. This is in accordance with the results of other studies where a higher proportion of AM fungal colonization than DSE fungal colonization has been reported (Lingfei et al., 2005) . Further, the positive correlation between RLTC% and RLDTC% suggests that these two fungal types do not compete within roots. Lingfei et al. (2005) also reported a positive correlation between %RLDTC and %RLH in grassland plants in southwest China. This is in contrast to the observations reported by Wu et al. (2009) where RLDTC% was negatively correlated to RLH%, while RLDMS% was positively correlated with RLV% and RLA%. However, in contrast to the results published by Lingfei et al. (2005) , all the soil factors except EC were correlated to RLDTC%. Li et al. (2015) also reported the existence of a positive correlation between DSE fungal structures and available soil P similar to the present study. Although experimental evidence on the role of soil factors on DSE fungal colonization and function is not well resolved, available evidence does indicate that DSE fungal processes could be influenced by soil factors like for AM fungi.
In conclusion, the results of the present study clearly indicate that Asparagus could associate with both AM and DSE fungi. However, the benefit from this dual association has to be elucidated experimentally. The high AM fungal diversity suggests that Asparagus could sustain diverse AM fungal taxa even under pot conditions. This would enable maintenance of AM fungal trap cultures for long periods without much loss in diversity. The influence of soil factors on the two fungal types showed that DSE fungi were more sensitive to changes in soil factors than AM fungi were. The present study also indicated that soil factors could influence different AM fungi variedly and ultimately the AM fungal community. Considering the plant growth potentials of both AM and DSE fungi in horticulture, further evaluation of these fungi for their various plant growth promoting ability would enable their use in sustainable plant production systems.
